f o/oT?, 70 i 



(FILE 'HOME' ENTERED AT 11:27:16 ON 17 SEP 2003) 
FILE 1 REGISTRY ' ENTERED AT 11:28:39 ON 17 SEP 2003 



LI 


23 


S 


PHENOL AND D I METHYLPHOS PHI N YL 


L2 


0 


S 


PHENOL AND ( D I METHYLPHEN YLPHOS PH I N YL ) 


L3 


29 


S 


PHENOL AND METHYLPHENYL AND PHOSPHINYL 


L4 


2 


s 


PHENOL AND 4 (2W) BIS (2W) 4 (W) METHYLPHENYL (2W) PHOSPHINYL 


L5 


0 


s 


PHENOL AND 4 (2W)BIS (2W) 1 (W) NAPHTHYL (2W) PHOSPHINYL 


L6 


0 


s 


PHENOL AND NAPHTHYL AND PHOSPHINYL 


L7 


128 


s 


HYDROXYPHENYL AND PHOSPHINE (W) OXIDE 


L8 


0 


s 


L7 AND NAPHTHYL 


L9 


1 


s 


PHENOL AND PHENOXYPHENYL AND PHOSPHINYL 


L10 


2 


s 


PHENOL AND TR I METHYLPHENYL AND PHOSPHINYL 


Lll 


25 


S 


PHENOL AND BUTYL AND PHOSPHINYL 


L12 


35 


s 


PHENOL AND DIMETHYLETHYL AND PHOSPHINYL 


L13 


0 


s 


NAPTHALENE 


L14 


317147 


s 


NAPHTHALENE 


LIS 


20 


s 


PHENOL AND BIS (3W) DIMETHYLETHYL AND PHOSPHINYL 


L16 


5 


S 


PHENOL AND (4 (2W) BIS (3W) DIMETHYLETHYL) AND PHOSPHINYL 


L17 


0 


S 


NAPHTHYL AND PHOSHINYL 


L18 


78 


s 


NAPHTHYL AND PHOSPHINYL 


L19 


0 


s 


LI 8 AND PHENOL 


L20 


0 


s 


LI 8 AND HYDROXYPHENYL 


L21 


9 


s 


NAPHTHALENE AND HYDROXYPHENYL AND PHOSPHINYL 


L22 


4 


s 


NAPHTHYL (W) PHOSPHINYL 


L23 


0 


s 


NAPHTHYLPHOS PH I N YL AND PHENOL 


L24 


2 


S 


NAPHTHYLPHOS PHI N YL 


L25 


1 


s 


DI NAPHTHYLPHOS PH I NYL 




FILE 'CAPLUS 


ENTERED AT 11:56:23 ON 17 SEP 2 003 


L26 


2 


s 


27947-42-8#/RN 


L27 


5 


s 


27947-41-7#/RN 


L28 


2 


S 


452310-97-3#/RN 


L29 


2 


s 


452311-00-l#/RN 


L3 0 


2 


s 


452311-04-5#/RN 



RN 27947-42-8 REGISTRY 

CN Phenol, 3- ( dime thy lphosphinyl) - (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Phenol, m- (dime thy lphosphinyl) - (8CI) 

FS 3D CONCORD 

MF C8 Hll 02 P 

LC STN Files: BEILSTEIN* , CA, CAPLUS 

(*File contains numerically searchable property data) 




Me 



**PROPERTY DATA AVAILABLE IN THE 1 PROP 1 FORMAT** 

2 REFERENCES IN FILE CA (1937 TO DATE) 

2 REFERENCES IN FILE CAPLUS (1937 TO DATE) 

LI ANSWER 23 OF 23 REGISTRY COPYRIGHT 2003 ACS on STN 
RN 27947-41-7 REGISTRY 

CN Phenol, 4- (dimethy lphosphinyl ) - (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Phenol, p- (dimethy lphosphinyl)- (8CI) 

FS 3D CONCORD 
MF C8 Hll 02 P 

LC STN Files: BEILSTEIN*, CA, CAPLUS, CHEMCATS 

(*File contains numerically searchable property data) 



?~ Me yam 



Me 



HO 



**PROPERTY DATA AVAILABLE IN THE ' PROP 1 FORMAT** 



5 REFERENCES IN FILE CA (1937 TO DATE) 

5 REFERENCES IN FILE CAPLUS (1937 TO DATE) 



RN 452310-89-3 REGISTRY 

CN Phenol, 4- [bis (4-methylphenyl)phosphinyl] - (9CI) (CA INDEX 

NAME) 

FS 3D CONCORD 

MF C20 HI 9 02 P 

SR CA 

LC STN Files: CA, CAPLUS, USPATFULL 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

2 REFERENCES IN FILE CA (1937 TO DATE) 

2 REFERENCES IN FILE CAPLUS (1937 TO DATE) 



RN 452310-97-3 REGISTRY 

CN Phenol, 4- [bis (4 -phenoxypheny 1 ) phosphinyl] - (9CI) (CA INDEX 

NAME) 

FS 3D CONCORD 

MF C30 H23 04 P 

SR CA 

LC STN Files: CA, CAPLUS, USPATFULL 





OH 



** PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



2 REFERENCES IN FILE CA (1937 TO DATE) 

2 REFERENCES IN FILE CAPLUS (1937 TO DATE) 



RN 452311-00-1 REGISTRY 

CN Phenol, 4- [bis (2, 4, 5- trimethylphenyl) phosphinyl] - (9CI) 

INDEX NAME) 

FS 3D CONCORD 

MF C24 H27 02 P 

SR CA 

LC STN Files: CA, CAPLUS, USPATFULL 




* * PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT* * 



2 REFERENCES IN FILE CA (1937 TO DATE) 

2 REFERENCES IN FILE CAPLUS (1937 TO DATE) 



RN 452311-04-5 REGISTRY 

CN Phenol, 4- [bis (1, 1 -dime thy le thy Dphosphinyl] - (9CI) (CA INDEX 

NAME) 

FS 3D CONCORD 

MF C14 H23 02 P 

SR CA 

LC STN Files: CA, CAPLUS, USPATFULL 




0 

II 

P— Bu-t 




**PROPERTY DATA AVAILABLE IN THE 1 PROP ! FORMAT* * 



2 REFERENCES IN FILE CA (1937 TO DATE) 

2 REFERENCES IN FILE CAPLUS (1937 TO DATE) 



io/o77 } 70f 



(FILE 'HOME' ENTERED AT 08:15:10 ON 17 SEP 2003) 
FILE 'REGISTRY' ENTERED AT 08:17:11 ON 17 SEP 2003 



LI 10 S DIPHENYL AND HYDROXYPHENYL AND PHOSPHINE (W) OXIDE 

L2 IS 4 (W) HYDROXYPHENYL AND DIPHENYLPHOSPHINE (W) OXIDE 

L3 8 S DIPHENYLPHOSPHINYL (W) PHENOL 

L4 56 S 4 (W) HYDROXYPHENYL AND PHOSPHINE (W) OXIDE 

L5 2958 S TRIPHENYLPHOSPHINE (W) OXIDE 

L6 92 S ((P OR 4) (W) HYDROXYPHENYL) AND ( PHOSPHINE (W) OXIDE) 

L7 OS 4 -DIPHENYLPHOSPHINYL (W) PHENOL 

L8 0 S (4 OR P) (W) DIPHENYLPHOSPHINYL (W) PHENOL 

L9 OS DIPHENYLPHOSHINYL(W) PHENOL 

L10 8 S DIPHENYLPHOSPHINYL (W) PHENOL 

Lll 24 S PHENOL AND 4 (W) DIPHENYLPHOSPHINYL 

FILE 'CAPLUS' ENTERED AT 08:46:27 ON 17 SEP 2003 

L12 19 S 797-71-7#/RN 

L13 21 S 795-43-7#/RN 

L14 18 S 793-43-l#/RN 

L15 12 S L14 NOT L13 



RN 793-43-1 REGISTRY 

CN Phenol, 4-(diphenylphosphinyl)- (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES : 

CN Phenol, p- (diphenylphosphinyl) - (6CI, 7CI, 8CI) 

FS 3D CONCORD 
MF C18 H15 02 P 
CI COM 

LC STN Files: BEILSTEIN* , CA, CAOLD, CAPLUS , CASREACT, CHEMCATS , 
TOXCENTER, 

USPATFULL 

(*File contains numerically searchable property data) 




**PROPERTY DATA AVAILABLE IN THE ' PROP ' FORMAT** 

18 REFERENCES IN FILE CA (1937 TO DATE) 

1 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 

18 REFERENCES IN FILE CAPLUS (1937 TO DATE) 

3 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 



RN 797-71-7 REGISTRY 

CN Phenol, 4 , 4 ' , 4 ' » -phosphinylidynetris- (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES : 

CN Phenol, 4 , 4 1 , 4 1 T -phosphinylidynetri- (6CI, 7CI , 8CI) 
OTHER NAMES : 

CN 4 , 4 1 , 4 ' 1 -Phosphinylidynetris [phenol] 
CN Tris (4-hydroxyphenyl)phosphine oxide 
CN Tris (p-hydroxyphenyl)phosphine oxide 

FS 3D CONCORD 
MF C18 H15 04 P 

LC STN Files: BEILSTEIN* , CA, CAOLD, CAPLUS, CASREACT, CSCHEM, IFICDB, 
IFIPAT, IFIUDB, TOXCENTER, USPATFULL 

(*File contains numerically searchable property data) 




OH 



**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

19 REFERENCES IN FILE CA (1937 TO DATE) 
19 REFERENCES IN FILE CAPLUS (1937 TO DATE) 
3 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 

L4 ANSWER 56 OF 56 REGISTRY COPYRIGHT 2 003 ACS on STN 
RN 795-43-7 REGISTRY 

CN Phenol, 4 , 4 ' - (phenylphosphinylidene) bis - (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Phenol, 4 , 4 ! - (phenylphosphinylidene) di- (6CI, 7CI , 8CI) 
OTHER NAMES: 

CN Bis (4-hydroxyphenyl)phenylphosphine oxide 

FS 3D CONCORD 
MF C18 H15 03 P 
CI COM 

LC STN Files: BEILSTEIN*, CA, CAOLD, CAPLUS, CASREACT, CHEMCATS , CHEMLIST, 
CSCHEM, USPATFULL 

(*File contains numerically searchable property data) 
Other Sources: EINECS** 

(**Enter CHEMLIST File for up-to-date regulatory information) 



Ph 




RN 791-28-6 REGISTRY 

CN Phosphine oxide, triphenyl- (6CI, 8CI, 9CI) (CA INDEX NAME) 
OTHER NAMES: 
CN NSC 398 
CN TPPO 

CN Triphenyl phosphorus oxide 
CN Triphenylphosphine monoxide 
CN Triphenylphosphine oxide 

FS 3D CONCORD 
DR 47027-44-1 
MF C18 H15 0 P 
CI COM 

LC STN Files: AGRICOLA, ANABSTR , AQUIRE, BEILSTEIN* , BIOBUSINESS, BIOSIS, 
CA, CANCERLIT, CAOLD, CAPLUS , CASREACT, CBNB, CEN, CHEMCATS , 
CHEM I NFORMRX , CHEMLIST, CIN, CSCHEM, CSNB, DETHERM* , DIPPR*, GMELIN* , 
HODOC*, IFICDB, IFIPAT, IFIUDB, MEDLINE, MSDS-OHS, PIRA, PROMT, RTECS* , 
SPECINFO, TOXCENTER, ULIDAT, USPAT2, USPATFULL 

(*File contains numerically searchable property data) 
Other Sources: EINECS**, NDSL** , TSCA** 

(**Enter CHEMLIST File for up-to-date regulatory information) 



Ph- 



-Ph 



Ph 



** PROPERTY DATA AVAILABLE IN THE T PROP 1 FORMAT** 

2499 REFERENCES IN FILE CA (1937 TO DATE) 

110 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 
2502 REFERENCES IN FILE CAPLUS (1937 TO DATE) 
49 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 



RN 16522-52-4 REGISTRY 

CN Phenol, 2- (diphenylphosphinyl)- (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Phosphine oxide, (o-hydroxyphenyl) diphenyl- (8CI) 

OTHER NAMES: 

CN 2 -Diphenylphosphinyl phenol 

FS 3D CONCORD 
MF C18 H15 02 P 
CI COM 

LC STN Files: BEILSTEIN* , CA, CAPLUS, CASREACT, CHEMCATS 

(*File contains numerically searchable property data) 




** PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

17 REFERENCES IN FILE CA (1937 TO DATE) 

17 REFERENCES IN FILE CAPLUS (1937 TO DATE) 

LI ANSWER 10 OF 10 REGISTRY COPYRIGHT 2003 ACS on STN 
RN 13145-82-9 REGISTRY 

CN Phenol, 3 - (diphenylphosphinyl) - (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Phenol, m- (diphenylphosphinyl) - (6CI, 7CI, 8CI) 

OTHER NAMES: 

CN ( 3 -Hydr oxypheny 1 ) dipheny lphosphine oxide 

FS 3D CONCORD 
MF C18 H15 02 P 

LC STN Files: BEILSTEIN*, CA, CAOLD, CAPLUS, CHEMCATS 

(*File contains numerically searchable property data) 




** PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

6 REFERENCES IN FILE CA (1937 TO DATE) 

6 REFERENCES IN FILE CAPLUS (1937 TO DATE) 

2 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 
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Set Name Query Hit Count Set Name 

side by side result set 

DB=JPAB,EPAB,DWPI, TDBD; PLUR=YES; OP=ADJ 

(hydroxyaryl or hydroxyphenyl or phenol$3) near5 
L3 ((phosphine adj oxide) or phosphineoxide or 54 L3 

phosphinyl$) 

DB=USPT,PGPB; PLUR=YES; OP=ADJ 

(hydroxyaryl or hydroxyphenyl or phenol$3) near5 
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Til 

LZ1 
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T OA 

LZU 
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T 18 
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T 1 O 
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T 1 1 
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L10 
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L10 


L9 


4284549.pn. 
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L9 


L8 


4256625.pn. 
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L8 


L7 


4251429.pn. 
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L7 


L6 


4221694.pn. 
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File: DWPI 



Jul 4, 2000 



DERWENT-ACC-NO: 2000-589640 
DERWENT-WEEK: 200060 

COPYRIGHT 2003 DERWENT INFORMATION LTD 

TITLE: Flame resisting resin composition for semiconductor sealing material 

PATENT-ASSIGNEE: 
ASSIGNEE 

SUMITOMO BAKELITE CO LTD 



CODE 
SUMB 



PRIORITY-DATA: 1998JP-0364988 (December 22, 1998) 



PATENT-FAMILY: 

PUB-NO 

JP 2000186186 A 



PUB-DATE 
July 4, 2000 



LANGUAGE 



PAGES 
007 



MAIN-IPC 
C08L063/00 



APPLICATION-DATA: 

PUB-NO 

JP2000186186A 



APPL-DATE 
December 22, 1998 



APPL-NO 
1998JP-0364988 



DESCRIPTOR 



INT-CL (IPC) : B32 B 27/18 ; B32 B 27/38; C08 G 59/62; C08 K 5 /5397 ; C08 L 63/00; HOI L 23/29; HOI L 23/31 

ABSTRACTED-PUB-NO: JP2000186186A 
BASIC-ABSTRACT: 

NOVELTY - A flame resisting resin composition, comprises an epoxy resin, a curing agent and an organophosphorus compound. 



DETAILED DESCRIPTION - A flame resisting resin composition, comprises: 

(A) an epoxy resin having at least two epoxy groups and no halogen atom in one molecule; 

(B) a curing agent; and 

(C) an organophosphorus compound of formula (I) having at least one phosphorus-carbon bond and at least two hydroxyl group 
in one molecule. 



(^ JRJL = hy drogen or hydroxyl group. 

The phosphorus content in the resin composition is between 0.3 and 5% by weight. 



An INDEPENDENT CLAIM is included for a semiconductor sealing material comprising the above-mentioned flame resisting 
resin composition and a filler. 



w 2000- 1? cm 

AN 2000:448316 CAPLUS 
DN 133:75021 

TI Flame retardant epoxy resin compositions and semiconductor device 
sealants 

and laminated boards therefrom 
IN Ito, Mikio; Hirose, Hiroshi 
PA Sumitomo Bakelite Co., Ltd., Japan 
SO Jpn. Kokai Tokkyo Koho, 7 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
IC ICM C08L063-00 

ICS B32B027-18; B32B027-38; C08G059-62; C08K005-5397;. H01L023-29; 
H01L023-31 

CC 38-3 (Plastics Fabrication and Uses) 

Section cross-reference (s) : 29, 76 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2000186186 A2 20000704 JP 1998-364988 19981222 

PRAI JP 1998-364988 19981222 
OS MAR PAT 133 : 75021 

AB The compns. contain halogen-free epoxy resins having .gtoreq.2 epoxy 

groups, crosslinking agents, and organophosphorus compds . having 
.gtoreq. 1 

P-C covalent bonds and .gtoreq.2 OH groups and show P content 0.3-5%. 
CrEos^a compn. contg. Si02 80, YX 4000H (biphenyl-type epoxy resin) 10.7, 
XL 225-3L (xylok resin) 5.2, and bis (p-h ydroxyp henyl ) phenyl phosphin e 
oxide^, 

4.1 parts was molded into a test piece with fire resistance_nJL_ 94 ) V-0 . 

A semiconductor device sealed with the compn. showed good reliability 

after 1000 h at 125. degree, and 100% relative humidity. 
ST fire resistance epoxy resin hydroxyphenylphosphine semiconductor; prepreg 

copper clad laminate peel strength 
IT Electric insulators 

Electronic packaging materials 

Fire-resistant materials 

Fireproof ing agents 

Printed circuit boards 

Semiconductor devices 

(flame retardant epoxy resin compns. contg. organophosphorus compds. 
for semiconductor devices and laminated boards) 
IT Epoxy resins, uses 

RL: POF (Polymer in formulation) ; PRP (Properties) ; TEM (Technical or 

engineered material use) ; USES (Uses) 

(flame retardant epoxy resin compns. contg. organophosphorus compds. 
for semiconductor devices and laminated boards) 
IT Laminated plastics, uses 

RL: PRP (Properties); TEM (Technical or engineered material use) ; USES 

(Uses) 

(flame retardant epoxy resin compns. contg. organophosphorus compds. 
for semiconductor devices and laminated boards) 
IT Glass fiber fabrics 

RL: TEM (Technical or engineered material use) ; USES (Uses) 

(prepregs; flame retardant epoxy resin compns. contg. organophosphorus 
compds. for semiconductor devices and laminated boards) 
IT 795-43-7P, Bis (4 -hydroxyphenyl ) phenylphosphine oxide 797-71-7P, 
Tris (4-hydroxypnenyl jpnosphine oxide 

RL: IMF (Industrial manufacture) ; MOA (Modifier or additive use) ; PREP 



(Preparation) ; USES (Uses) 

(flame retardant epoxy resin compns . contg. organophosphorus compds. 
for semiconductor devices and laminated boards) 
IT 89118-70-7, YX 4000H 169941-31-5, Phenol -p-xylylene glycol dimethyl 
ether-3 , 3 ' , 5 , 5 ' -Tetramethyl-4 , 4 ' -diglycidyloxybiphenyl copolymer 
217188-24-4, Dicyandiamide-Epiclon N 770 copolymer 

RL: POF (Polymer in formulation) ; PRP (Properties) ; TEM (Technical or 
engineered material use) ; USES (Uses) 

(flame retardant epoxy resin compns. contg. organophosphorus compds. 
for semiconductor devices and laminated boards) 
IT 7440-50-8, Copper, uses 

RL: TEM (Technical or engineered material use) ; USES (Uses) 

(foil; flame retardant epoxy resin compns. contg. organophosphorus 
compds. for semiconductor devices and laminated boards) 
IT 799-55-3P, Bis (4 -met hoxyphenyl ) phenyl phosphine oxide 14180-51-9P, 
Bis (p-methoxyphenyl ) phenylphosphine 

RL: IMF (Industrial manufacture) ; RCT (Reactant) ; PREP (Preparation) ; 

RACT 

(Reactant or reagent) 

(for organophosphorus compd. prepn. ; flame retardant epoxy resin 
compns. contg. organophosphorus compds. for semiconductor devices and 
laminated boards) 

IT 104-92-7, p-Bromoanisole 644-97-3, Dichlorophenyl phosphine 7719-12-2, 
Phosphorus trichloride 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(for organophosphorus compd. prepn. ; flame retardant epoxy resin 
compns. contg. organophosphorus compds. for semiconductor devices and 
laminated boards) 
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The Journal of Organic Cheiiistry, 6 0,3499 
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\54) Title of the Invention: Flame- retarcant resin composition and the semiconductor sealing material and 
laminate .voich uses .i 



1 5"} Abstract 

Prooiem: To propose a r]ame-retardam resin composition which has both a high degree of flame retardation 
without having to add any halogen compound and excellent reliability. 

Means: It is a resin composition consisting of : A) an epoxy resin having at least 2 ^dividual epoxy groups 
m one molecuie '.vithout having to contain a halogen atom. ■ B) a harcerung agent, and (O an organic 
phospnorous compound having a structure in which there is a covaient bond of ac least 1 phosphorous atom 
and a carbon atom in ±e molecule, and having at least 2 hydroxy [ groups in che molecuie. The 
phosphorous content :n the resin compos i non is between 0.3 and 5% by weight. 
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Claims 

Claim !. A rhme-retardant resin composition characterized such that it is a resin composition consisting of 
(A) an epoxy resin having at least - individual epoxy groups in one molecule and not having to contain a 
haiogen atom, ( B) a hardening agent, and (C) an organic phosphorous compound having a structure in 
which there is a covaiem bond of at least 1 phosphorous atom and a carbon atom in the molecule, and 
having at least Z hydroxyl groups m the molecule; and the phosphorous content in the resin composition is 
between 0.3 and 5% by weight 

Claim 1 The ilame-retardanr resin comnosiaon menaoncd in Claim I in which the hardening agenr (B) is a 

compound or resin having at least Z phenoi type hydroxyl groups m 1 molecule. 

Claim 5. The rlame-retardant resin composition mendoned in Clam I characterized such that the organic 

phospnorous compound (C) is the compound shown in the general formula ( t]. 

[Chemical formula 1 ] . . . [ 1 ) 

where Rj indicates a hydroxyl group or hydrogen atom. 

Claim A semiconductor sealing material which is basically composed of the tlarne-retardant resin 
.~nrrrno<;inon mendoned in each of Claims I ~ S and an additive. 

Claim 5. A laminate which is basically composed of ±e tlame-retarcant resin composition mentioned in 
each of Claims 1-3 and a backing. 
Detailed Description of the Invention 
[000 1 ] Industrial Field of Application 

The invention is concerned with a flame -retardant resin composition and the semiconductor sealing material 
and laminate which uses it which has excellent rlame retardation without having to use a halogen-type rlame 
retardant. 
"0002; ?nor.\rt 

Thermo hardened resins, representee by epoxy resins, ere are -vitieiy used in electrical and electronic 
device parts because of rheir excellent characteristics and there are many examples winch provide rlame 
retardation ±us insuring safer/ against rlre. Generally in the rnor an. compounds containing halogen of 
brominated epoxy. etc. have been used for making ihese resins .ire -retardant. These halogen containing 
compounds have a hign degree of fiame retardation. Not only cc aromatic br?rrir.e compounds i era rare 
corrosive bromine and hydrogen bromide m ±ermai iecomposinorL cue when breaking up m rhe presence 
of oxygen, highiy poisonous poiybrcmodibenzorurane and poiybromodfoenzooxme can be formed. Also, 
rhe rrearment of waste and garbage containing bromine is very iiricuit. 

"0003] For such reasons extensive research of phosphorous compounds as a :]ame retardant subsntuting for 
rlame retaraants containing bromine is a wideiy known fact. 'Vheri using phosphonc acid esters in epoxy 
resins, however. rhe range in which ihey can be used a problems of bteeding and hydroiysis is [irmtecL 
Also, with general phosphonc acid ester compounds having a runcaouai group of a phenol type hydroxyl 
group, an separation of the phosphonc acid comes cbout by hydroiysis and the shortcoming anses of a 
marked deterioration in eiectncai properties and reliability. 



[0004] Problems Which the invention Is ro Solve 

This research is the result of assiduous investigation to soivc the above mentioned problems and we are 
proposing a tlame-retardanc resin composition which has a high degree of flame retardation without having 
co add any halogen compound and Che product charactensucs of which do not deteriorate, 
[0005] Means of Solving the Problems 

Thus, the invention is a rlame-retaraant resin composition and the semiconductor sealing material and 
laminate which uses it characterized such that it is a resin composition consisting o f (j^Ljgjpoxy ™j£ 
having at least 2 individual epoxy groups in one molecule aori not having ro contain a haiogen ato m. (Bj ^ 
hardening agent and ( C) an organic phosphorous compound having a structure in which there is a covaient 
bond of at least i phosphorous atom and a carbon atom m the moiecuie. and having at least 2 hydroxy 1 
groups in the moiecuie: and the phosphorous content in the resm composition ;s between O.J and by 
weight. 

[0006] The Make-up of the Working Examples of the invennon 

As mentioned above, when using phosphoric acid esters a epoxy resins, however, the range in which they 
can be used in problems of bleeding md hydrolysis is iimiied. Also, with general shosohonc acid esrer 
compounds having a functional group of a phenol type hydroxyi group, in separanon of the phosphoric acid 
comes about by hydrolysis and the shoncoming arises of a marked deterioration in electrical properties and 
reliability. In order to solve such problems in the present invention, the technical essence is that tlame 
retardation and reliability coexist whereby, for a phosphorous compound to be generated having ami able P - 
C bond against hydrolysis resistance, by havi ng at least 2 phenol type hy droxy i groups in the 
t riphenyiphosphine oxide s tructure. :r should bond sirongly -vim the resin matrix. 
[000"; In the invennon bisphenoi A-cype epoxy resins, bisphcnoi F-rype epoxy resins, bisphenoi S-type 
epoxy resins, phenol novoiac type epoxy resins, ^resoi novoiac type epox*' resins, naphthalene type epoxy 
resins, biphenyi type epoxy resins. N - giycidyi compounas ±om aromatic amine and a heterocyclic 
nitrogen base, for example. X. X - giycidyi aniiine. mgycidayi isocyanurate. X. X. V. X* - tenagiycidyi 
bis ; p - arninophenyn - methane, etc. exemplify the epoxy resm { A t havmg at least 2 epoxy groups in 
moiecuie and not containing halogen, but they [epoxy resins] are not particularly limited to these. Any 
kinds of these aan aiso be used in combinations. However, as .ong as tne mvennon advocates a resin 
composition which does not use a haiogen type tlame retardant. we exclude haiogen containing epoxies 
such as and brominated bisphenoi A epoxy ana brormnated novoiac epoxy. but. aa the manufacturing 
process of epoxy resins, chlorine, contained in ordinary epoxy resins ongmatmg *rom epicmorohydrin. :s 
unavotdablv :ntermmgied. The auannty of that is of the orcer af several hundred ppm in the hydrolync 
chionnc at a level general Iy known by the rnanufacrurer. 

• 0003 ; For the riaraerung agent 3) used :n the invention ai those jommcniy .ciown to rnanufacnircrs can 
be used but. particuiari> . straight cham diamines of C 2 - C20 such as ethylene diamine, mmethylene 
diamine, terramethyiene diamine, .amines such as hexamehtyiene diamine, memaphemiene diarxiine. 4. V - 
diamine ciphenyl methane, a. a' - diarrunodiphenyl propane. 4. 4' - diamine dip henyl ether, 4, 4' - 
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diaminooiphenyi suifbne. 4, 4' - oiarrimomcvciohexane. bis {4 - orninophenyl) phenyi methane. - 
diaminonaphtbaiene, metaxyiilene diamine, paraxylilene diamine. I, L — bis (4 — aminophenyi) cyciohexaae. 



diamuiodiamide, novoiac type phenol resins such as phenol novo lac resin, cresol novolac resin, ten - 
burylphcnol novoiac resin, aonylphenol novoiac resin, etc., resoi rype phenol resin, polyoxysryrenes such 
as polyp araoxysrytene. phenol compounds in which the hydrogen atom is replaced with a hydroxyl group 
which bonds to a benzene nag, a naphthaline ring, another aromanc ring of naphthol rype araikyi resins 
such as phenol araikyi resin (phenol resins and acid anhydrides such as are obtained by co-condensation of 
carbonyi compounds are good examples u bur they [hardening agents j are not particularly limited to these. 
[0009] As resin composinons tor the semiconductor sealing material, the use of novolac type phenoi resins 
such as phenoi novolac resin, cresoi novoiac resin, rert - butylphenoi novoiac resin, nonyiphenoi novolac 
phenoi resin, etc.. resoi type phenol resins, poiyoxysryrenes such as poiyparaoxyryrene. and napfathoi type 
araikyi resins such as phenol araikyi resin are good because they are moisture proof and reliable, 
[0010] Next the organic phosphorous compound i C) used in the mvennon is shown in the general formula 



\ \) and is synthesized by the method cited in The Journal of Organic Chemistry, 50. 3499 1 1995), 

mm i; 

[Chemical Formula 1] ... (1) 



where( Rt indicates a hydroxyl group or a hydrogen acorn^ ) 
[0012] 4 - bromoanisol reacts with dichlorophenyi phosphine or mchiorophosphine and a phosphine oxide 
methoxy group subsnrute is obtained, then phosphine oxide hydroxyl group subsuruie is derived with 
tnbromo boron. 

[00 1 3 j The mixing proportion of ±e epoxy resin \ A) and the hardening a^ent (3) can be established at wilL 
considering ±ose Things in order for the t C) component ;o have a hydroxy! zroup. 3ut, if any runcnonai 
zrouo has a large surplus, ir is nor good because of die decline in moisture proofing, rnoidabiiiry, and 
eiecrncai properties of the hardened material. The proportion of :he ! C. component, ±e phosphorous 
content m the resin composition, i.e. weight proportion of die phosphorous atoms, should be in the range 
between 0.3 and 5% by weight. If this proportion is beiow 0.3% by weight ±erc is no rlame-rerardant 
effect, and if it exceeds 5°o by weight heat resistance and moisture proofing decline. Since ihis has an 
miluer.ee. on moidabthry. :t :s not gooa, 

[001- } The rlame-rerardani resin composmon of the invention has a high degree of flame retardanon 
without having to add any haiogen compounds and is a ±ermohardened resin which will not cause 
detenoranon of product characteristics. 3eginning with seaiings for semiconductor elements. :t can be used 
aptly for seaiings of eiectncal and electronics pans, coaang, ensuianon. laminates, metai-ciad laminates, etc. 
[00 15 j As sealing materials for semiconductor elements and as filling, siiiea powder, alumina. :aic, calcium 
carbonate, titanium white, ciay. mica, ere, are combined as necessary, releasing agents such as natural 
waxes, s ynthetic waxes, straight cham aliphatic metallic sair<\ acid amide, ester, paraffin, colorants such as 
•carbon black and red iron oxide, etc.. and van ous hardening accelerators ore 'used by manufacturers as 
commonly known addinves and can be used as resin composinons for seaiing. The rlame-rerardant resin 
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composition of chc invention, additives and other things are chosen in a specific compositional rano and, 
alter mixing it so that it is sufficiently uniform by a mixer, etc., it is mixed with a heat roller or undergoes 
mixing treatment in a kneader, etc. it is cooled* made to harden, and pulverized into an appropriated size so 
that semiconductor sealing material is obtained. By transfer molding, injection molding, etc. :t is used 
ideally for a sealing of a semiconductor element. 

(001 6] The varnish obtained by dissolving the rlame-retardant resin composition in a soivent according to 
the invention is used in making coatings and Laminates. For the making of a laminate, mis vanush is applied 
to or impregnated upon a substrate of paper, ghss woven fabric ^l^iss unwoven fabric or fabric not 
containing glass and by drying in a drying tonace in the range of 80 - 200 a C, a prepreg is prepared 
- Heating and pressing this, a metal-ciad fominate for a laminate or printed circuit rjoard is manuiactured 
[00 1 7] For the invenuon an ordinary solvent is used in the preparation of the vanush of the rlame-retardant 
resin composition- [\ is necessary mat the soivent used should show suitable solubility in pan or the whoie 
of the composition and a low-grade solvent can be used in a range where there will not be any bad 
consequences. If we were to give examples of solvents which can be used :hey are ketone type solvents 
such 05 dwcvuiic, aicihyi ethyl ketone, methyl iso butyl ketone, cycioh^none. etc.. aroma nc hvdrocarbca 
solvents such as toiuene. xylene, mesiryiene, etc.. giycol ether rype solvents such as methyl cellosoive, ethyl 
cellosolve, buryi cellosolve, isoburyi cellosoive, diethylene giycoi monomethyl ether, Methylene giycol 
monomechyl ether, propylene glycol monomethyl ether, dipropyiene glycol monomethyi ether, propylene 
giycoi monopropyl ether, ethylene giycoi monoisopropyl ether, diethylene giycoi monoisopropyl ether, 
diethyiene giycol monoisopropyl ether, etc., ester type solvents such as methyl cellosoive restate, ethyl 
ceilosoive acetaie, butyl cellosoive acetate, ethyl acetate, etc.. diaikyi giycoi ether type solvents such as 
ethylene giycoi dimethyl ether, diethyiene giycoi diethyl ether, diethyiene giycoi ciburyi ether, etc. amide 
rype solvents such as N\ N - dimethyl aceioamide. X. N - dknetnyi rbrmarnide, N - methyl - pyrroiidine. 
etc, and alcohol rype solvents such as methanol ethanol. etc. Ail kinds of "diese can aiso be used in 
combmations. 

[001 S] 3eiow we wiil describe the mvennon m more detail giving working examples. First, we will refer 
to Composition Examples ' and 2 of me organic phosphorous compound which :s an mgredient of the 
above-mentioned (C men, we will refer to Working Exampies i - i :n wrucci me sermconcuctor seating 
materiai and larmnate are prepared combining these organic phosphorous compounds. 

i Composition Example !) \ 

300 mi of dry THF and 3. "3 g 1 1.5 moi) of magnesium flakes are put mto a J 1 :lasK :o -.vmch are anached 
an agitator, a droppmg runnel, and a cooling rube: ".5 ml of p - bromoamsoi 60 mmoi) is added. "-Vhen me 
Gngnard reaction has endea, 59.3 ml 1 0.T2 moH of p - bromoanisoi :s added for '. dour. Then agitanng :t 
for " dour. 92.4 mi tO.J9 moi) of dichiorophenyt phosphine :s siowiy dripped into :t and, after anppinz, ;t is 
agitated far 1 hour. Pouring this into a cold hydrochloric acid solunon m wruch :0 % of ice have been put 
into I L of a 10% hydrochloric acid solunon and ether extruding it. "5.1 g <~5 3 o >ieid) of bis ip_- 
merh oxyphenyn p henyl phosphine is obtamed. 
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[0020] "3.0 j (220 mmoi) of bis (p r methoxyphenyi) phenyl phosphme is added to a solution of 37 g (230 
mrnoO of potassium permanganate in 2.5 L of water. This is agitated at room temperature tor 16 hours, 
chloroform extruded, washed and 66.9 g (90% yieid} of bis ip - metboxyphenyi) phenyl phospoine oxide is 
. obtained. 

^JOO^^Pumng 65.2 g (139 mmol) of bis^p-j nethoxyphenyl) phenyl phos phine^xide and 1 L of 
methylene chloride into a 2 L flask to which an agitator and cooling tube are attached, it is cooled in an 
acetone-' dry ice soiuuon to a temperature of - 78 °C Putting 200 g {798 mmol) of 3 brominated boron into 
this, it is brought up to room temperature and agitated for 24 hours. Pouring it mio 2 L of cold water, by 
heating the solvent is extrarad and extruding w ethyl acetate, 40.9 g (95% yield) of bisip- 
hydroxyphenyn phenyl phospiune oxide i beiow. designated as the product la)) was obtained At a meiting_ 
point of 232 °C by eiementai analysis the pnosphorous content was 9.9% and the hydroxide equivalent was 
157 g'eq. 

(^0022]^ Composition Example 2) 

In the same manner as in Composition Example ! except for using J phosphorous chioride instead of 
uichJorophcuYi phosphisc. sis i4 hydrexvphesyt) phospiune oxk> > below designated as the producub)) 



was obtained At a melting point of 273 5 C by elemental analysis :he phosphorous content was 9.3% and 
the hydroxide equivalent was 109 g/eq. 
Cj0O2 3] [Working Ex^m^lTl)^ 
We combined SO pans by weight of fused silica. 10.' pans by weight of YX -4000H (biphenyl rype epoxy 
resin, epoxy equivalence. 195 g/eq, manufactured by Shell Ciemicai Hpoxyj, 5.2 parts by weight of XL - 
225 - 3L (Xyloc resin manufactured by Mitsui CaemicaL hydroxyl group equivalence. 175 g'eqj, -U pans 
by weight of thq ^roductfai ob tai ned in Composiuon Example^ 0.3 pans by weight of a separation agent 
* natura; camauba wax, 12 parts bv weight of a pigment ( carbon biacsi. and 0.J pans by weigh: of a 
coupimg agent (A -186 rnanuracrured by Nippon Uruca). Then. :t :s connnuaily mixed using a heat roller 
and a molded material for use as a semiconductor sealing :s obtained. : -Ve measured r Jie sptrai rlow. 
hardenabiiir>\ :lame retardation, and reliability of this molded material. The spirai flow was measured 
under conditions of :"5 'C, "0 kgrcnr using a metai partem based on EMM ■ standards. Hardenabiiiry 
was evaluated by me moidea product's buckle hardness for i melting rime of 120 seconds at \~5 'C. For 
me rlame retardation rest, arter molding at LT5 3 C for 3 minutes and hardening it after S hours at ! "5 5 C. a 
flame retardation test sampie of \.6 mm mickness is mace and evaluated by the vertical method :n 
accordance with L"L ^ standards. Finally . for reliability, by :he same molding conditions as in :he flame 
retardation :est sampie. i monitor - IC . I6pDlP x was molded uoon •voich a jimuiared element was loaded 
the reliability of this was evaiuatea with a failure numoer arter 'eaving for 1.000 hours at '25 ~C and 
100°o hurmdirv. 



[0024 ] { Working Examples 2 ~ 4) 



Except tor mixing biphenyl type epoxy res in YX - 4000H, Xyloc resin XL -225 -L, and product (a) 
obtained in Composition Example I or product (b) obtained in Composition Example 2 according to Table 

~<r- -> — , ~ — — -^r=s — — ■ — 

1, doing the same as in Working Example U the molded material was prepared and evaluated for spiral 
flow, hardenabiliry, tlarne retardation, and reliability. 
[0025] (. Comparison Examples 1-4) 

Except lor combining each ingredient according to Table 2, the molded material is prepared in the same 
manner as in Working Example I and its spiral flow, hardenabtliry, flame retardation, and reliability is 
evaluated. The evaiuanon results of Working Examples 1-4 and Comparison Examples I - 4 are shown 
in Table L and Tabic 2, respectively. 
[0026] Table i . 
[Row 1, Column 1] Item 

[Row 1. Columns 2-5] Working Ex. i, Working Ex 2, Working Ex. 5, Working Ex 4 

[Vertical heading for Rows 2-9] Combination .Amount ( Parts by Weight) 

[Row 2] fused silica 

[Row 5] pruuuvKdl 

[Row 6] product (b) 

[Row 7] natural camauba wax 

[Row 3] carbon 

[Row 10] phosphorous component (% by weight in the resin composition) 
[Vertical heading for Rows 11-14] Characteristics 
[Row \ 1 ] spiral flow (cm) 
[Row 12] haraenadiiity i buckle nardness) 
'Row 13] heat resistance test ; UL 94* 
[Row 14] reliability { failure product' sample) 
[002~] 
Table 2 

[Row 1, Column ".] Item 

[Row 1, Columns 2 - 5 j Comparison Ex. I. Comparison Ex. 2. Comparison Ex. 3, Comparison Ex. + 
[Venicai heading for Rows 2-10] Combination Amount (Parts by Weight) 
[Row 2] fused silica 
[Row 5] product ia» 
[Row dj resorcm diphenyi phosphate 
[Row m ] mohenyi phosphine oxide 
Row SJ natural camauba wax 
[Row^l carbon 

[Row • I] phosphorous component (% by weight in the resin composiaon) 
[Vertical heading for Rows 12 - 15] Characteristics 



[Row 12] spiral flow (cm) 

[Row 13] hardenability (buckle hardness) 

[Row 14] heat resistance test (UL 94) 

[Row if] reliability (unsansiaciory product/sample) 
[002 S] In Comparison Example 4 which uses a flame retardant of pnor an. because (he amount of flame 
rcrardant added is comparatively ^11 spiral flow is long, hardenability is low and reliability is also low in 
spue of a low flame retardation racing, V - I . In Comparison Example 3 which uses a flame recardant of 
pnor art. by increasing the amount of flame retardant added, there was an improvement in tlame retardaaoo. 
V - 0, but reliability was lower. In Comparison Example ! which applied the organic phosphorous 
compound of the invention, because the amount of phosphorous compound combined, [Tame retardation 
was V - l and in Comparison Example 2 where the amount of phosphorous compound combined was small 
and the hyciroxyi group equivalence was excessive, reliability declined. In contrast to this, in Working 
Examples I - 4 which applied the organic phosphorous compound of the invention, each one achieved a 
flame retardation rating of V -0 and. with the failure number of the monitor IC at 0, reliability was 

CUIIMiicicli excellent. 
[0029] [Working Example S) 

Adding the mixture solvent, methyl cellosoivcrmethyi ethyi ketone « 1/ i. to 57.6 parts by weight of phenol 
novolac epoxy resin (Epicron) N-770 (a product of Dai Nippon. Inc.. epoxy equivalence, 190 g/eq), 1.9 
parts by weight of dicyan diamide, and 40.5 parts by weight of me product { a) obtained in Composition 
Example /. a varnish is prepared to have a concentration of non- volatile matter of 50%. At this nine, in 100 
pans by weight total of the resin composition the phosphorous component becomes 4.0% by weight Using 
this varnish. 30 parts by weight of the vaxmsh soiid are impregnated into 100 pans of giass fabric 
i thicicness, 0. IS mm. Nino Miils. Inc.;, drying it tor 4 minutes in a drying oven at :50 °C. a prepreg of 
44.4% resin content :s prepared. Layering i sheets of the prepreg obtained and on rop of ana underneath 
mis a layer of 35 urn thick electroiyuc copper foil, heat pressure molding is done for \20 minutes ai 170 °C 
and 40 kgf'cm 2 and a laminate clad with copper on both surfaces of I. a mm thickness is obtained. 
[0030] For the laminate obtained flame retardation, soider heat resistance, peei strength, and glass transfer 
temperature are evaluated. Flame retardation is evaluated by a vertical method according :o LL 9^ 
standards. Soider hear resistance and peei strength are measured based on JTS C 3481, and for soider heat 
resistance, arter carrying out a moisture absorpuon treatment by boning tor 2 hours, ±e existence of 
onusuai outward appearance is mvesngated arter it has floated in a soicer nib at 260 s z for ISO seconds. 
Then. :he giass transfer reirmerarure is sought Trom the tano temperature by a visco-eiasucity method 
'003 1 ] Comparison Examples - i£ 5 

Except for each mgredient being combined according :o Tabic 3. a laminate was prepared m the same 
manner as in Working Example 5 and flame resistance, solder heat resistance, peei strength, and giass 
transfer temperature were evaluated 
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[0032] 
Table 3 

[Row L Column I] Item 

[Row I, Columns 2 ~ 4j Working Ex 5. Comparison Ex. 5, Cornpanson Ex. 6 

[Vertical heading for Rows 2-5] Combination Amount { Pans by Weight) 

[Row 2] Eptcron N -770 

[Row 3] dicyanamidg 

[Row 4] product (a) 

[Row 5] "tnphenyi phosphine oxide 

[Row 6] phosphorous component {% by weight in the resin composition) 

[Vertical heading tor Rows 7-10] Characteristics 

[Row 7] tlamc resistance test (UL 94) 

[Row 8] solder head resistance 

[Row S. col. 2 & 3] not unusual 

FRowS. col. 4] blistering occurred 

[Row 9] peel strength (KM/cm) 

[Row 10] Tg (DMA method • °C) 
[0033] The evaluation results of Working Example 5 and Comparison Examples 5 &6 were put together 
and are shown in Table 3. Comparison Example 6 which uses a flame retardant of prior art attained the 
heat retardation rating, V - 0. but. because the glass transfer Temperature was low, in the solder heat 
resistance test blistering occurred and peel strength was also low, In contrast to this, tor Working Example 
J and Comparison Example solder heat resistance, peei strength, and glass transfer temperature ail 
showed good results, bur, although using the organic phosphorous compound of die mvennon. Comparison 
Example J which has amy a smail amount added did not have satisfactory results m ;lame rezaraanon. 
[0034] Effects of the Invention 

The resin composition using the organic phosphorous compound of ±e mvennon has a high degree ot heat 
retardation without having to add a halogen compound combined with excellent reliability. It proposes a 
rlarne-reuroant resin composition, mo xe ierruccccucrcrieaiir.g rr^ renal and laminate using it. which can 
be used suitably in appiicauons where a non-halogen materiai is required m the ruture. 
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wnerein m and n are each a natural number, ana t is a numoer of 1 . 2 or 3. 

[0018] in case novotax resms are used as cunng agent (3). it is prereraole to use a comomaaon of (a) a tnazme- 
modifier novoiak resin of the formula t'4) ana (b) at least one memoer selected from the group consisting of cnenoiic 
aralkyi resins of the formula (5}> naphthalene araikyl rasins of the formula (6), oipnenyl-modified novoiak resms of the 
formula \7) and toluene-, xylene- or mesrtyiene-mocifiea novoiaK resjns of the formula (8), as this comoination of no- 
volaK resins nas high heat resistance ana excellent flame retaraancy. "he preferred (a)/(b) ratio is 50/4-0 to 2C/80 in 
view of the aoove prooerties. 

20 [0019] When novoiak resins are used as a cunng agent, the ratio cf novoiak resins to epoxy resins .s preferably 
0.8-1.2 in terms of equivalent ratio ;pnenoiic hydroxy! grouo/eooxy group), if this ratio ;S outside the aDove-cefined 
range, the free epoxy groups or phenolic hydroxy) groups remain in the composition to give adverse effects to .ts neat 
resistance and water absorption. 

[00201 in the present invention, a pnosphme oxide compound (C ) is used as a dhosonorus compound acting as a 

25 flame retardant. Phospnine oxide compounds are haraly hydroiyzed ana have hign chemical resistance. Typical ex- 
amples of such phosonmeoxide compounds are tnpnen ylphospnine oxide and tricresyfphospnine oxide. Use cf 9. : Q-di- 
hydro-9-oxa-iQ-pho$DnaDnenanthrene-iQ-oxide (HCA), a onospnorus compound wnicn, like said onosomne oxide 
compounds. ;s hardly nyaroiyzed and has high chemical resistance, m combination with said pnosphme oxice com- 
pound is a preferred embodiment of the present invention. 

30 [0021 ] In the present invention, the phosphorus content provided by me pnospr.orus comoounds sucn as pr.osohine 
oxide compound (C) is preferably 0.5 - 3% oy weignt per " 00 parts oy weignt of the eooxy resms. curing agent and 
pnosonorus compounds combined. If the pnoscnorus content is less than 0.5% oy weight desired flame retardancy 
may not be aotained. and if it exceeds 3.0% by weignt. the proauced comaosition tends to have too high nygroscccicity. 
[0022] The tlame-retartant resin composition of the present invention comonses as ;ts essential ccmconents an 

& epoxy resin, a cunng agent and a ohosohorus compound functioning as a flame retardant as mentionea aoove. but it 
is possible to add other types of epoxy resin and curmq agent, or other types cf resin ana cunng agent, curing accel- 
erator, couciing agent or other necessary comoonems within limits not oreiuaiciai to the ooject of the present invention, 
n the cresent nveniion. however, it is preferred not to acd cnospnoric ssters so as net to detenorare :ne mnare ctcd- 
en:es, esoecafiy cnemicai resistance, of the resms and laminates. Accorcing :o the present invention, excellent flame 

-*o retaraancy can oe reaiizea although no onosononc ester is contained ;n the composition. 

[0023] The : !ame- r e tarcant resin comoosit:on of the oresent invention finds various ways of utilization, n case :he 
comcositicn .s .mcregratec in a fiber case, .t is usuaily usea n the form cf a varmsn crec-arec by dissolving the com- 
position ;n a solvent. As the solvent, there is usually used one navirg a njgn caoaciiity :o aisscive the ccmccs;t:cr. out 
use of a coor soivem ;s not exciuceo as far as .t does not cause any acverse effect. 

-*5 [00241 ^ev^""$r ccta'rec oy cisscivrc the "ame- r etarca r *: 'esi^ comocs:tion of -he oresemnvenro'" i a solvent 
mav ce acpiiec on or moregnated m a base sucn as woven glass 'acne, non* woven glass faenc. cr woven cr i on- 
woven 'acnes mace cf other matenais than glass fiber, anc enea at 30 to 2Q0°C to maxe a orepreg. Sucn a crecreg 
mav ce nci-cressea to srecuce a ;ammate or a cepper-ciaa :am;nate. 'he rlame-retarcant resin composition accorcing 
to :ne cresent nvent:on ;s a thermosetting resin composition -avmg outstanding flame retaraancy without containing 

zo any -aiogan comcounc. ana is especially suilea for use as a case material cf creoregs ana laminates icr cmreo c;rcuit 
scares. 

[0025] ~>.e cresent :nvent:on will be describee in further cetaii ceiow with reference to the examoies therecr 
Example ' 

55 

[0026] 100 carts cy weignt of a cnenoiic novoiak eocxy resin ;Eoic;on N-770 oroaucea by Cainiooon- nK ana Chem- 
icals. :nc ;, -IS oarrs cy wetgr :i a cnenoiic ara-kyi :esm . Miiex XLC-LL produced by Mitsui Chemicai Co.. _:c.;. 31 
pans oy weignt of a tnazme-mc cifiea cnenoiic novoiaK resin {LA-7C54orcauced by OamioDon mk ana Chemicais. nc.1 
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Verfahren zur Herstellung von p-^draxiarylphosphinoxidfin 



Gebiet der Srfindung 

Die Srfinaung betrifft ein Yerf ahren *sur Seratellung von 
p-Hydroxiarylphosphincxiden der allgeaeinen Fennel I 



worin Ar Arylen-, insbesendere Phenylenreste, 

H ein gegebenenfalls subscituierter Alley 1- Oder 
15 Arylrest, insbesendere Methyl oder Phenyl, 

m die Zafal 1 oder 2 oder 3 1st. 

Stand der Technix 
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Die ^draxipfa^iphosphinaxide werden u.a. als Zwischenpro- 
dukte, 30 bei car Hersteilung von Polymeren, die ais 
scftwer- oder unbrennbare, hochcafflperaturbestandige KunscstoxTe 
mit hoher 2r/reichungscsnperatur Zacaresse find en , eingesetzt. 

Die Hersteilung vcn aehr£\znkzionelien p-aydraciphenyiphos- 
phinoxlden, die insbesandere fUr die gecannte Pciymersnher- 
steilung Ausgangsverbindicgen sind, 1st bisher nur mit HUfe 
der Qrignard-Reaiction bekannt und aoglich* Senear, Valient und 
Wirth, J.Org.Chem. , 25 (1960), Seiten 2001-2006, beschreiben 
u.a. die Syn these i*r Verbindungen H und HI nach dem Schema: 

THF 

- 0 - - 3r - Mg — H> H t : - 0 - <f\\- ^3r 
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insulating material, laminated board, sealing material, moulding material or composite material. 

In an example to a reactor are added tris(3-hydroxyphenyl) phosphine oxide 49g and epichlorohydrin 833g and the mixture is 
heated to 105 deg.C after purging with nitorgen. Then 48% NaOH aq. soln. 1 lg is dropwise added over 40 min. and meanwhile 
the reaction temp, is kept at 105-1 10 deg.C while removing water by the azeotrope with epichlorohydrin to give the desired epoxy 
cpd. 72g (epoxy equiv. 176 g/eq.). 
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